Abstract. This paper mainly studies and analyzes the output voltage wave which is based on the control of step form SHEPWN. We solve the Switching Angles in the condition that the number of H bridge converter unit is n=3 and that the modulation ratio amplitude is m=0.8. We solve the problem by changing the nonlinear equations to nonlinear programming and set up the initial value by the Monte Carlo random sampling. We determine there are outliers in the range of m by the computer simulation, so we can not simply determine the rang of m by solving the maximum and minimum of m. At the same time, we get the maximum range of m by theoretical argument and consulting materials. Therefor we enumerate m with certain step length and try to solve the equation set. And we get the range of m and calculate the corresponding THD in this way.
The solution of the Switching Angles and the calculation of THD
When the n is 3 and the m is 0.8, we solve the equation set as follows. cos cos cos 3 5 cos 5 cos 5 cos 5 0 cos 7 cos 7 cos 7 0 Among this 0 /2. We care that all switch angles which are , and are symmetric. So we can change the inequality constraints to 0 /2 1,2,3 and order the angles from small to large. Then we change the equation set to nonlinear programming problem: the programming object is to minimize the Root Mean Square(RMS) of the original equation set error and the restrictions are the original restrictions. The nonlinear programming is as follow:
Among this θ cos
We draw help from the fmincon function in the Matlab to solve this nonlinear problem with restrictions. Now the problem we is facing is how to establish the initial value °: if the selection of initial value is not appropriate will cause the solving process of the equation set is not convergent or converges in the local optimal solution and the result is the failure of the solution. On the other hand the selection of the appropriate initial value can reduce the number of iteration. Now there is not appropriate way to set the initial value through consulting some information. And existing theoretic basis for the initial value setting usually is applicable to the situation that n is less. The empirical way can not solve satisfied solution [1] . We notice that at this time the scale of the problem is small. In once solution we can repeatedly choose random initial value into solution by the Monte Carlo sampling and then choose the best as the final solution. Because the unknown numbers only have 
